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(57)Abstract: 

PROBLEM TO BE SOLVED: To guarantee a data 
communication quality corresponding to the kind of data 
to be transmitted. 

SOLUTION: An encoded modulation system is selected 
and used corresponding to a receiving quality estimate 
value reported from a portable telephone set 3 and the 
data kind of a transmitting signal D15 to be transmitted 
to the relevant portable telephone set 3 so that the 
transmitting signal D15 can be modulated and 
transmitted with the data communication quality 
predicted to be requested by the portable telephone set 
3. ^^^f 
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mi-a It s 5! mm s,m^%mn> ^r- ^ mmuwy 

Ac 

^T3Ci:|-d:yt#fcfflIEfiI$--hfSlt:SISSi: LTfflLNS 

CirlCcfcy^fcliflEfil^JitBlt^fSS.!: LrfflL^^Ci: 
^itJ: y =fcS»'Ecfii<b^i:-SJ: 5lc±5Emi^#lt*fi5 c 

^$^t<h:-r^lS*II1 i-tEtic(75T^-'?a<ifiiiii->x^A„ 

T^— Sf ^ *s)S LTi^fg-r ^ C (c J; y ±8ST=-^SfiHSn°n 

[«^gi6] ±iaiiiij»^ift(*. 

[sS*ii7] ±iE«ffin^isii, 



cii*ii8] ±tafijfsii^eii, 

^Scfc y t 'tffil t -5 J; a (c JiISS^S^# It 5 - 
i:|-J;y#fcfflIEffi$-JifSjt^iiiS*<h L-CfflL^•SC 

T^—? ^ftfs LTMii-r s ^ t led; y-hfBT-'-'S!afin°n 

[fi^in o] ±lEfij?4px^-:/:7°-ei*, 
-hiBS««---iiimt-'<^±tST^-^ <7)fimi-ic i:r±fE 

lt^fiaci:ICcfcy#fc=|ifiEfit^±5Ejt^iiS«i: LTffl 

[iimin 1] -hiEMispx^-v-^'-ei*. 

<l^)tcl; y t^M't^^ii:^j:Scl;3lc±tEa^^#lt^^T3 
C tied; y iffc^f iEfit^-JiSBJt^ieSi: LTfflt^•5 ^ t 
*!tt«<!:-rSli*JS9ICBEtg(DjlHs:^>^o 

2] Ji8s*j?j|ix^<vz^r'i*. 
I*. -htES^IM7^)^^)ii*Q^tLt-±tES{I^)g^^iSs^g 

^i^d; y =t t 'EC d; 5 lc±sEmi^# It ^tr 3 c 

i:lcd:y#fc^fHi^±fEjt^$Smi: LrfflL^«Ci:^ 

[O O O 1 ] 

[fgWcDjg-T'Sftffi:?}-!?] *flBJI*T^-'S'®<s1|iiJiP->x 
T^A. jlHg«Rt;iiiHI?3;4lcF^ L, W^liizyu^— ftll^ 

[O O O 2] 

rii, iHB-y--ex$-lltt-rSxyT^RrfM<;5;*;#^(7) 
-b;Hc53^ii|LrS!^-b;uWlc^4x^>L*I^<!: LrcDSti 

a» i: ,il*5ti,SStfeS i: itSSJUS-r S d; 3 ic fj: $ ti.r L^ 

^ o 

[0 0 0 3] ccDcl: a^j:-tr;u^— ^feSJUtvXT-ixlcfc 
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S-tT a ct a Jfe ^ tit l^ ^ o 
[0 0 0 4] 

[0 0 0 5] Li6^L^^^^»=>^At*(D-tr>l^^— tojgjievx 
^ A (c ixr (i. « ^ (* li*miS«l3{)<Sfi^Jt cDStLtr 

^ mmiz cfc o r T^- ^ fi$itt;{)^f^:^^ ^$tL^<i:^tfe 
[0006] ^<7)J^oUWMT-^&-oX=t. 1*63|fca)-b;u 

-s t£ It T? fc s (7) -e . !£^^■r L 1 7^— <7)«iiic)s i: fcf^ 

- ^ fill n°n H ^ «iiE L t# T L ^ Tjj L N i: ^ Pp^f|*< o „ 
[0 0 0 7] :*:^MI*l*l±©jS^#JSLT^i:*^fct(D 

,^ L J: 5 i: -r -S 1 0) *) •& o 
[0 0 0 8] 

lai ^ A f c L^ r . illfi^li;<)N t> L gffi T^~- ^ Ic 

[0 0 0 9] s:mm^i^m^^Htzmmm!kRumm^ 

[O O 1 o] 

[00 1 1] (1) -feVU^— *$Sa<ivX^A<0:^t*:1t 



Lx(omi>m2 t^mt LxcDm^mtms tiz^-ox 
itfiJt * tLT fc^ y . ^ i^ttites 2 2i ^misti s r^i xm 

[ o o 1 2 ] ( 1 - 1 ) ^^mtSMWlHlES^tJifc 
ll2(c;^-rJ;aici«^msS«3(*. S^l!^S2*^p,0)iaHi 

[0 0 13] jstfi^aji 21*. %mm^o i ics^ur^ 

[0 0 14] ^lJ^^PT^-^mI]^m^a5 1 si*, ^iji^p^^^^ 
mm^m-rztiz^'DX%\\mT^-^DAr^m.7tL. z^ 

$CPU (Central Processing Unit)4ti$-e?Ei:^MfflPffl5 
1 4^^liaif 

[OO 1 5] afflgpi 41*. *ljePT^-^D4(cJt^i:rT^ 

-^mii^m^spi eizisif^^-^mmm^ityj^^m 

[0 0 1 6] M^*e*j(c(i. SJfflgPl 4(i*IJfflT'-^D4 

[0 0 1 7] 'T-^m.mm^^^ si*. ^-Ktg^<t^ 
[0 0 18] g:{tp°pMit:^a5 1 6(i. mmk^^ 2.t^^ 

fit^^^tlfc ZL-if ^^;^>iUt^-^ D 3 \zn\^XW:ifnt^ 
D 3 ^*^J LTiHe^tl^/W P *V h^A'^-VUix^ 

[0 0 19] ZZ-t?SfiB°pait^gR1 6(i. ZL-if^^ 
^-VUt" — ^ D 3C7)^^[C'f^^:?bt"> /^-r P hvVTn^vlU 

ttic^ y gfin^HHti^^s^T^-^ D 6 ^mmmzmi'i^m 

2.^Z> ^— K/<'>^ Ltf^ct 5[cfd:^tir l^'So 
[0 0 2 0] hSASPI 7(i. a±tll^2^ 
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^bSR 2 O (c ct: o r ^^^bf ^ C ^ (c J: y t# tifztm^m 

[002 1] ZZ-egfip°pMtt^a5 1 6(i. se^v Km 

^ D 8(7)5 *>ffi*3lfiT^-'§f D 7(Cffi^-r^llT^-^M 

o-C4e^> hi^^bf^C ffi^l^aifiT^-^ D 8(D 

[002 2] 1 8 (i. ii*iS<lT^-^ D 8 (C^ L 

Ti^J^liQ P S KCQuadrature Phase Shift Keying)^ 

§15 1 9^mt^-r^o fjst^a^i 9 it. mMT^-^ogiz^ 

1 /)NbT>^^ 1 o^iiYLrmt^m2^mmT^o 
[0 0 2 3] (1-2) mt^mcD^mnm 
m 3 (c^t-ct 9 (cat-til^ 2 it. m^mtm 3 

L. Ztl^S^^^t^t^D 1 1 ^ LraiSfI*^gR2 3 

^:frLTafrffi^a5 2 7-viiiajt-^o 

[0 0 2 4] ffiffiaSB2 7(i. iS^I^Sfifi^D 1 1 (c^ 
L'citsmfS«i3<i:i^«(ciittffiii:^stox^>:7 k^a 

1 2=^ffiij^a5 2 8'-viiait-^o 

[002 5] 2 8 (i. jffiSSfiT^— ^ D 1 2 [C 

L-cQ p s Kmmmm^m^^tiz^^rm^mEsms 

[0 0 2 6] g:ilJ--if^T^-^atiJa5 3 3(i. ffi^gfl 
T^— ^ D 1 3(7)5-^^^1^— y'T^—^ D 3 3 ^atU L. 

-ti^-m^a5 3 4^iiiait-^o «^a53 4(i. 

^fT^-^D3 3*m#L. ?tlS(DlHlK C^^-drt^) ^Sl 

[0 0 2 7] S<tp°pMe>v hfflai§l5 2 9(i. ii*S<lT^^ 
-^D 1 3<Ooib3tl^y h-e«$tbfcgfip°pStt^Sm 
T^-^ D 6 (Cffl^t-^Sfin°HStt^$gST^-^ D 1 4 ^ 
tttUL. Ztt**IJfflS|5 4 0(Dgfip°nSffliEgP3 O^SItii 

[0 0 2 8] -yj. &i^m2{tm^m^m3t^ib<om^ 

2 1 z^Ati-r^o ^-^mm 
m'^^3 2V{t. mimm^D 1 sttmu^—^. x hu 

-5>^T^-^. ibiiHS(D^'i7>p- KT^-^X(im^ 



ffl§|5 4 0(7)§:<tp°pMffiiE§i5 3 O'-viHttif'So 

[0 0 2 9] g<tp°pHffliEa5 3 0(i. ^^Ip°pMe^>ha 
aigR2 9;b^^tt*&^tltcSfip°pMit^^g:^T^-^D 1 4 

t/T^- ^ fin^ij 3 2 ^ ;txyr T^- ^ mmm 

^Dl 4(;)g^tp°pMlt^M^«IEt-^cfc5(c7^d:^tLTfc 
^<7)ffliE$e*$-ffliESgS:T^-'§fD1 7«l:LrCPU 
4i/$(Dil«a5 3 1 ^illtUt-'Sc!:5^:I^d:^tlrt^'5)o 
[0 0 3 0] miR^3 1 li. g<Ip°pMttiEgi5 3 Ot^i^m 

*&^titr«iE$S*T^-^D 1 7 (cSoa^r®^E:2^^^b^ 
ijggR2 1 (cfc(t^»^^bSil:/3xt*StRL. •e(7)atRL 

D 1 8^iii;£:^*^^b^ii§|5 2 1 Rifmm^-^ ±f&^2 

[003 1 ] zz-^^mA-iz^^^oiz^ mft^^mt^m 
35 2 1 [z^i^xmiR-^mum^itmMyj^t Lxit^E- 
Ko. =E-\^ARzs=E-\^'2<D3mmtm^L. mmt 

h#^]D^n'SR= 1 /2^f-^^b7ixt:s^t/Q P s kmm 

yj^(om'^-\±^mi\ =e— k 1 m'^'M^Htzm-^izitx 
ti^-^ 1 h{z^LrK^}d-j htu hmu-^s 

^^R= 1 X 2 ^mtyj^RlS 1 6 - Q A M (Quadratur 
e Amplitude IVIodu lation) ^ii:^zt(7)ffl^t±^ ^IV =E 

- 2m^^m^'^^fcm^{z{tAti^-^ 3 e^v hiz 

[0032] ZCDii^. ^5 (A) (c^f J: 5 Q P S 

K^ii:^5t-e(i^^^b^tifr 2 e^:/ hT^-^$ i vV/i^ 

;KCV^ve>^X. His (B) (C:^fcfc5(Cl 6-QA 

ivi^!i:^st'e(i4 [i^y Kt"— 1 i>>7n^;Kc^^> e> 

<f^^<^oiztd:^HrtS^J. iHflpTSg^fvVTt^VUU- h 

^ o 

[0033] L7b^LJ&:36^?> 1 e-QAM^il:^!^^!*. 

Q P S K^g^:^xC<ti:b$5Lfcii^fC^v'>7n^>lL.rBl(7)£&gt 

[O O 3 4] -r'S::b*»T'— ^tEillM(7)igS<l: Urii. R 

= ^ y2nmtyj^RiSQp sKm^^j^. r=i/2 
(D^^^b:^it;s^t;i 6-QAivi^ijg:^st. r = 3/4^ 

mt)^>Xm{z§.<tj:^^ 
[0 0 3 5] ^fzm^M^M^i'^<DmmtLr{t. R=3 

y^<DW^ityJ^RZS^e-QAM^myJ^. r=i/ 

2CD^-^^b:^xt;SLtJ^1 6-QAI\/l^il:^xt. R=1/2 
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[0 0 3 6] m-ormiR^3 Mt. g1tB°nMffiIEa?3 O 

2 *^ p, 3 * r'a)&mm<Dmmnm^Aifr' fe 

[0 0 3 7] m^.±. meizijkr<i^oizs:ms,sm^fiS 
S:^—^ D 1 4(±. 3 tf-v h^jSajT^— -Sf-rffc-Sfctos 

Sfin^nKti^^S^T^-'? D 1 4S(C2. 5[dB](7) 

[0 0 3 8] 'ECfeSfSp^pStt^JeST^-' ? D 1 4(*, - 

2 O. O [dBJ-r-fcSt #Aq5Si^CDaiIp°n»7b<g=t^S 

-eS) y , o [dB] -efcs t #A<e»K(7)S<Sn°paA<a=bft 

[0 0 3 9] «^liSf5p°pM«^iiS»7=-'5»D 1 4*< 

roooj -efcofcii^, ®<Sp°pMtt^1ii{)<- 1 7. 6 

[dB] 20. 0[6B]<Dmm-e&^Zt^ijiL. §:mS, 

D 1 4!f)< ro o 1 J -efeofcn^, g 
<ip°p!Ht^fil*<- 15. 1 [dB]~- 17.5 IdBKomm 

-efc^scir^^L. )ikTW\mzLx ri 1 ij W-vam 

SlWS<lB°pH*tS!eST-"-^ D 1 4A<2. 5 [dB]a)ipSj 

[0 0 4 0] cod;olcg(gS'pS*t^iSSST^— ? D 1 4 

(i3e-:y h«i?)t-efcSfc(i6|-2. 5 [dB]CDi|'i^^ofcg: 

fip°pa*t:^fiii:'Sy. ^ros^-eiiiitRSPs 1 3^)^'^i^s 

f5p°pKit^fil$-<^^-r-Sct*<T'#'ti:L^OT% 2. 5[d 
B](Dilii<7) + 'i>fi^g:1in°pHjtSiiSST--^ D 1 4(cS*)S 

[004 1] rtji^ibm^^S 1 (i. <5lJ^(S®<In°HK« 
I^^St^— D 1 Too OJ -efcofrii^. - 1 



7. 6[dB] 2 0. O [dB](7)iBHa)4'ii>fit'efe^- 1 

8. 7 5[dB]^§:fIp°pMtt^fii^L'tlSitgt-^<i:5lcfd: 

[0 0 4 2] C^-eg<Ip°pM*tiEa5 3 O-ei*. ffllEJiiS 
St^-^ D 1 7 T^-^a|ii|aj^gR3 2 

o 

[0 0 4 3] t-*:b*>Sep°pMffliEgP3 0(i. ^ffliESiS* 

T^-^D 1 7^^i5jcr^(c^or. g:ftp°pMe>:^ htatJi 

§15 2 9;{)N8«*&^tLfrg<lp°pHit:^$SST^-^D 1 4(C 

^T5ct(cj:y. ^iSS1ip°p»it^sS*T^-^D 1 4* 

[0 0 4 4] S<Ip°pS*iiEa5 3 OfiT^-^fi!® 

:^xC^^ltRt--<<^^tp°pMtt^ii^S:^T^-^D 1 4(CfcMt 

^Sep°pMit^fit$'2. 5[dB](7)i|ii(D*iOfil;b^^^M* 
[0 0 4 5] zn[C^LrgiIp°pHffiiEa5 3 Of*. T^— 

cD^L^^se^il^tJSa)»^^b^il:^^t*istRt-^<s^Ip°p 

MttSJe^T^-^D 1 4(cfc(t^g<Ip°pMit^fil*2. 
5 [dB](Z)i|ii(7)*il>fil;&^t>a»'Ef:^^v^ h-r^*fiiE$-fT 

[0 0 4 6] mm±. ^m^^mmiE^s oitmmr^^ 

[004 7] 

[ifti] 



Mapping_STR=under_limit+ Aq ■ report_value+ Aq/N " Data_Qos 



[0 0 4 8] [C^^org1tp°pHtiS$S^T^-^D 1 4IC 

fc(t^Sftp°pKtt^^i^^fiIEt-^cfca^3;^^^tvrl^'^)o 

[0 0 4 9] C C'CMapping.S I R m^#(tf^C 
<!: (c cJ: y ^# P> ttfc^SlEfil fc y . under. I i m i t <!: itimT 
^b^V-:h5>v^ UVv^lcfcMt'STPHi (-2 o. 0[d 
B]) CDZ^-efcU. Aq^fim^^bX^^vZ^^'t'S (^CDii 
^(*2. 5[dB]) <DZtV&^J. report_valuet (igji 

p°p»it^$g*T^-^D 1 4(cfc(t^gfip°pKit^fltT?fc 

Data_Qos t l^mmm^ D ^ 5{z^{-)r:^^—^mm<0 

«5t Jt (c i: r is:^ ^ tty-r ffi<7) c <h -t? fe ^ o 



(1) 

[0 0 5 0] report_value<b: LT^^ ti^S<lp°pMit^ 

$SS:T^-^Di 4fcfc(t^§:<tp°pSit^ii(i. roo 
OJ - ri 1 ij ^'e(7)8fi!^.#^£L. roooj = 

roj . rooij = rij, roioj = r2j 

ri 1 1 J = rsj Lxzmm^hy 1 o^gjjic^j^L 

[005 1 ] ^f-Data_Qos^ Lri^:^$;K^1it ^ LT 

(i. <l*Jt(cjt>i:r®iS7=^-^;5< roj . xh'j--5> 

r2j . m^;'t->'K7)^^X hT^-^;{)< r3j ctfS^^ 
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14 % i^x^ ^ f fc (56 [eg t ffi^lt < ^ ti. 

10 0 5 21 m^lt. Sfln°pMtt^3SST^-^D 1 43!)< 
ro O 1 J (^(Om^COmiR^S 1 ;6<S.Mt-^ffliEfJ(D 
a^Ip°pMit^M^ LT(^. -16. 25[dB]) -efc^ 

rOj (Om^^-^V&^m^. Sen°nMffliEgP3 0(i 

(1) zt(c^7^orm<5^#(t^Jfirz^(Cc!:y. -1 7. 
5 0[dB](DffliEffi (Mapping_SIR) C <h: ^b^Tr^ 

[0 0 5 3] C(D<i:5(cSfIp°pK«iEg|5 3 0(i. SHIfl 

$s^6*j(cis«si5 3 1 'eT^-^fi^ltt(7)lel^s^^b^ 

[0 0 5 4] |Hl«[Cgfip°nM«^^ll7^-^ D 1 47!)< 
ro O 1 J (Z(7)ii^(7)iltRa5 3 1 ;6<!fJt!^r'g)fflIEfj(0 
S^In°pMttSffi^ LTfi. -16. 25[dB]) T?fe^ 

r3j (D^^X hT'-^'Cfc^ii^. atRgR3 1 itmU 

-e. (1) xt(c^7torm<59-#(t$-ifet-c<h:(Cct -i 

5. 6 2 5 [dB](;)*SiEll (Mappi ng_S IR) ^^^^Itt^ 

[0 0 5 5] Z(7)ii^tSftn°pHfflIE§15 3 0(i. ilHHl 
1 5(Dt' — ^fim;6M15fe)S r3j CD^^^X Kt' — ^5? 

-efe^ii^. (1) ^{zm-ormM^iirmm^mr^zt 

mm^-^DA 4(Cfc(t^S<Mn°pHit^M* 2. 5 [dB] 
[0 0 5 6] Z;tx(CJ: y]^tRg|5 3 1 (1) xtfc^j^o 

lll7fc^t-cl:a(c«^(f^SMiEii;6<- 1 7[dB]Ji>l 

T-efe^<i:^(c(i^— Ko(7)R = 1 /2«^-^^b:^xt;&i; 

7 L6B]^m^-eLdiB])^Tt:$>^t^{z{t=E— K 1 OR 
= 1X2 ^^^bTuxt^t; 1 6 - Q A M^!j^:^xtc7)$fi^-tJ: 
^iltR L. ^SffliEli;6<- 6 [dB] ^m^^t ^iz{t=E- 
K2(7)R=3/4?J^^b?3 5t;S.U^1 6-QAM^iJ|?j5t 

[0 0 5 7] ^7^oriltRa53 1 (i. ±mLfz<^o{Z^m 
n°pHit:^iS^SS7^-^ D 1 4;6< ro O 1J (ZCDli^CD^t 
iEHtlCDSflp°pMtt^fil^ Ltli. -16. 25[dB]) 



fc^^^lcli. Kl (DR= 1 /2^^^b:/3xt^ 

lS^ e-QAMmMyj^^MiRLXL^oztiztj::^ 
t^. ilHIt-^#ilHt<I^D 1 5CDT^-^fi!^l*qi5feJt 
roj cDJifST^— ^-efe^ii^. (i) stic^^orm-?^ 
#(t^^6■rc.h^cct:y^#?>tiyc- 1 7. sowBicDaiE 
i^sS:T'— ^ D 1 7 ^c|;c:^l:tr^— ko(Z)r = 1 X2wmt 

[0 0 5 8] CtilCct; ''JiltRa5 3 1 (i. jl^Jt(7)igl^il 

iSt^- ^ -e $) o r y < feSi L<^otLfz 

m^iz. g^tp°pMfflIEa5 3 0:6Ni^fit^^tl/rMlE;i^^^T^^ 
— ^D17 (-17. 5 0[dB]) ^&mizLX^—^m 
ffittCDiaL^^— K0(DR = 1 X 2Wm\:.yj^JSLlSQ P S 

tjiibr&mm^D 1 5(o^'-^mmizjt^cfcmmtj:w^ 

[00 5 9] HI 8 fZ^-r cfc a (CiSJt^^^^^b^li^SP 2 1 

rx^ ^>^[e]K3 5^t>^3 e(Dmm9t^^J}^J^^^<^o 
[ztsitsHXl'^^o 

[0 0 6 0] z^{z^ijmft^mtm^^2 Mt. 
^— Kti:Sii-§-D 1 8fci^;i:r^^^^biH]i^3 7^t;Q p 
sK^m^Bims a^miRLtzm-^izit. =e-\^o<dr= 
1 / 2 ^^^b:?3xe;at>*Q p s K^myj^com^i^izm-o 

(ca':5iNr»-^>[bIe]i^3 9;SLt>M 6 -Q AM^|J^Ie1K4 
0*atRLtrii^(c(i. ^- Kl CDR= 1 /^2»^^b:)3 

^R^f^ G-QA[sA^my5^<omBi±izm'ofzwmt^ 
mmt]Bi^4. 1 :stt/i 6-QAM^ii[eii^4 2*atRL 

fcii^fcf*. ^— K2<7)R=3/4^^^^b:^it;Slt/1 6 

-Q A\sAmMyj^<om^-\±izm'ofzwmt^mmm^m 

[006 1 ] ^(om^. mft^m^it^m^2 1 1*. iirn 
m^D^ 5(c^LT^ii^- KtB^e^D 1 8(cj;&i:yc 

^^^^b^Il^^il^^lllSfit- 3 ^[Ccl: y ilHtT^-'$f D 2 O 

^^mL. z^^^jhnki\^2 2^mi^r^. 

[0 0 6 2] ^fc31tRai3 1 (i. Ktii^lI^D 

1 8**ijfflT^-^^itg|52 5(c^Lrt,2ltiiLrfcy. 

K|g^<t^D 1 8[Cc!:or^J^:^^^b^!j^ 

§152 1 ^m^^Lfznmmmyj^^m^mtms^m^ 

[0 0 6 3] rtj:it:>ibMm7'-^^m^2 Sit. ^iSS 

t^m2'x:mi^fzwmmmyj^^m^mtm3^m^ur 

^fz&b(Dy^ ^y-^z — iy^mm^—^ D2A t Lt^tiSL. 

zti*?j^^bSi)igP2 6'-viiiaif 

[0 0 6 4] ^^^b^Ij^a5 2 6(i. %\\m^-'^ 2 1 [C^ 

ffiifegR2 2^sait-^o 
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[0 0 6 5] ZZtl^pm^Wi^—^ D 2 2{t. Sife^ 2 
tJ:^^o{z^ yu—J^m (O. 667 [msec]) izmmm:ht)< 

[0 0 6 6] iJhnk^2 2 It. UmmMT^—^ O 2 2(C^ 

m^2 3Rxsr>n'i-2A^^\^xmm^^^'^Mzis\-f 
^um^ v^-^j^-^ 02 Art Lrii^mis«i3^3i 

[0 0 6 7] cti(c<i:yji*mis^3 (^2) (i. mm 
>^v-t2-vT^-^D2 4*s<iLrffiffi^«[is. mm^ 

mtmmrr^^t[:i^^). m^m2<om\t^^mtm^^ 

^ut^— D 4^S7cL. att!i^2<;)?J^^b^Ijl:^it(c^ 
[0 0 6 8] ^<D\k. ^tkmu2 2[tm\t^^mt^m^2 

1 ;b^f>«^&^tty■c3lfiT^-^ D 2 oic^LTtitJiffil* 

J.-tf^^^-^VUt/Sfj^T^-^ D 2 5^iilg<I^ffia5 2 3;Sl 

t;r>^:i-2 4^:rrL-cj-— if'^^^-^UT^— ^ d 2 6 
L r li*miS« 3 ^aifif ^ J: 5 ^ tir l^ ^ o 

[0 0 6 9] (1-3) SfIn°nMlt^fil;SLt/T^-^affl 

"r'Stp*)-t2;u^— ^feSSfivx^A 1 -CM*. ^9(c;^-r 
ci^f^ti-cfcy . ^^x^>v7'°s p 1 ^cfct^'CM^mfS 

^3(iSfln°pMtt^gI5l 6t?tt^LfceSK(Cfc(t^$t 

W>^fi^S;bJ:b$-g<tn°pHtt^$S^T^-^ d 6 <b: LT ^ 
U— ix*fi -cat-Ill^ 2 ^Ji^L. ;^(7)X^^>37°S P 2^ 

[0 0 7 0] ztMc^Lrx^*v:7°s p 1 i (cfcl^rS 
0(7)m!i$sm;6^^^s^Ip°pHit:^^l^^aaiL> ;:^(dx^*v 

P 1 2'-s^^^ 
[007 1 ] X^*V3?°S P 1 2^CfcL^rStfe^2^^. 

-"^mmmm^^ 2[Ccfcoriim<t^D i scdt^-^ii 

1 3^^^o 

[0 0 7 2] T^^vy S P 1 3(Cfcl^'Ca±-l!l^2(i. iH 

H ( c rtv i: {i^it ^ffili -e ^ T T\ z ^ ^ -e 
(1 ) st(ca':5iNTT^-^am(citvi:fcg<in°pHti^ii 
(Dm^# (t^^l^i*^st- c ^ (c ci: ^ffliE *ii^T Ltf^i: L^ c 



-e^-s^-ex^^v^^s p 1 2^Morf'— ^a^cDWi^ij 

[0 0 7 3] CtL(C>ct LrX^^v:?°S P 1 3-e#^^iS:f: 

LTfcy. ZO<!:#S±iii^2(d:;j^c7)X-x^:^:7°S P 1 4>-v 
[0074] X^^VT'^SPI 4[C^DL^rS±-fe^2[i. 

(1) mz'^-oxm^mi^^jiL^cfcmiEmm'r-^ D ^ i 

*a:i±iL. cti*S1Ip°p»it^filcDffliEJgS^ urtftr 

;j>J<DX^*>3?°S P 1 5^^^o 
[0075] X^^V3?°SP1 5 [CfclNTSitll^ 2 (i. HI 
7IC:a^Lfr^*^^b^Ii:;^xtCDil«a^(C^jtor*fiE$£S 

T^-^Di 7(D«iEje^[cjtxi:yc»^^b^ii:^iEe^a« 
L. ;jJ^(7)x^^v:7°s p 1 6^^'g)o 

[0076] X^^VZ7°SP1 6 (Cfcl^rS^■fe^ 2 (i. X 

-v*ii=^mis^S3-vji^pt-^fci6(7)^ii^- Ktg^e 

^D1 8^Lr^i53cL. FJT:^c7)W^>fb^Ij^^il^SSLtr 

tt. «wmis«3^a^DL. ;jJi(Dx^^v:7°s p i 7^^ 

[00 7 7] -:^x^^v:7°sP2(cfciNrii»miS^S3 

s±^il^2 7b^^^c7)^l^p(Cct y . Z;tX]^P$il^^t^tir < 

^J-—- tf^-V^-JUT^ — ^ D 2 6<7)?*-^^b^ii:^xt(C^Jtv 

Lfcmiim^^b>jxt*Sl»Lfcm. ;:5^a)x^*>:7°s p 3 

[0 0 7 8] ^fcX^^v7'°S P 1 7 fcfcl^rtt^•til^ 2 

(i. x^>>^°spi 5'e^itRLfc^^^b^ii:^se(Ccfc y 

SUtft^Di 5(c^L-C»^^b^IJ^«[iii^SSLycft(cli 
=^mfS«3^ilHtL. X^^>3?°SP1 1-vM^o 
[0 0 7 9] X^^v:7°S P 3(cfcl^-C^t=m=1I5ll3(i. 

x^^>:/s p 2-e!^jti^Lfcm!im^^b:^xt(c^jtorT'— 

[0 0 8 0] Z(7)ct ^{c-trju^— teigii^tv^x^ix 1 -e 
(i> MwmiSll3;6<0. 667[msec]S ( 1 :7 U-AS) 
x^^^T'^s p 1 -etiSLfcS<tn°pMit^iit$-at-tii^2^ 

h(c^jtotcffi<t®ii^jiii$- 1 V \y-L.mtLxm.^)'^ 

[00 8 1 ] ^CDi^SS:. HI 1 0(C:^t-ct g{tn°nH 

a^<h Lr^^^b^=j^:^xt^iltRr'g)J:5(cfd:^nTlN>g) 
5feJt(DffiL^ (i5iJ;^(Sm^pt-;u^cO^^X hT^-^) ill 
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[0 0 8 2] Lt^Lt^t^ibm^ 1 (C:^t"ct S<In°n 
[0 0 8 3] (2) 

[0 0 8 4] ^Lrm^m2lt. S<In°nSit:^M(7)ffliE 

jes;s:t;w^^b^ii:^it(7)3S«ais (^7) izm-or. 
ocDR= 1 yzmmtyj^RiSQ p s KM^yj^o^m-^ 

^— K 1 CDR= 1 x/2^^^b:^St;5.t/ 1 6-QAM 
Sli:^xt(D3ffl^-t±X(i ^— K2<DR=3/4 ^^^b:^5t 
6 -Q AM^Ij|7^xtC7)^S^-t^CD4^;6^t^^l^j^f 
[0 0 8 5] ^^orSt-t!l^2(i. fflIEfj(7)g<In°pMit:^ 
ffi;6^^^-K0. ^- K 1 3l(i^- K2(Dlt@i£f^#i£(7) 
flt'e'tj:l^<l:#(c(i^^^bm)13:^xecDS«3S*(c^(i7Ej:lN 

or^*^^b^ii::^xt<7)ii«$sm:6<^:b^<D-e. ^M^cd 

[0 0 8 6] Z(7)c!:a[-*t-t!l^2(i. MlEfj(7)g<tp°pS 
it^1I;6^^^*^^b^ii:^st*31ti^t-^^cO¥iJiff»*(t^i:^ 

[0 0 8 7] ^fzm^m2{t. m^mtm3t^h>m^u^ 

soaNr^issfip°p»ti^fit**fiEL. ^oy^m^mz 
^tiz^ij^ m^mtmso-L-mztiiLxm^mwts: 
mmizft^ctzmmtjiT'-^mm^nm^mmizi^mLr^^ 

[0 0 8 8] \ck±COmmz^^{t. 42;U^-^SSffi<MV 

mizjtscrmmm^nmik'^m^imL. ^(o^iEii^^m 
Ris^^it^myj^com^Am cm 7) izm-Dxmjt^^ 
mmm^2 i {zis[-jr^wmmmy3^i:m^r^:zt 



x^. LxiL—^t^^m-r^xh^v^-^mmiz 
jt c fz mm tj: "T- ^ mm p°p m ^ mh ic ftE r hztt< x 

[0 0 8 9] (3) m<omm<oj^m 

t6:ts±^<Dmm(Drm{zisi^xit. mmmt Lxco&t^ 
m2{z^[-j'^§:m^^^tLX(DT>^i-2^. m^m^ 
m^2 3. mihn^2 7. mms^2 8Ris§:m^nm\d-^ 
httaia5 2 9 $-:n^LTsep°pMit^M*«aiL. mm^ 

^^t LrcD$IJ^pa5 4 0(cfcMt'5)g{tn°pM*SiEa5 3 O^^ 

ur (1) mzm'^^7'-^mim^-m^^:it^^B 
6<i^t-^ma^#(t*^75 c t [z^ ij ^issfip°pKit^<i 
i:i^mr^<^o{zLfzm^{z-Di^x7!^^fzt<. :^mmt 

mt{tmyj\^ (^^mtdiyj^iyy hr^t^izitmTtd:^! 

[0 0 9 0] ^fc±3z!i<Dmi(cfclNT(*. SiRpIffi*^^ 

^^b^Ij^;^xt^ Lrts^uyr^- Ko. ^-Kix(*^ 

- K2(7)3fI^l(7)4':6^^bl^Ttl;^)^C7)^^^b^P:^xt^S 

iRr^<^olzLfzm^{z^l^xm^fzt<. :^%BMlt:z^ 

izmi^-r. 5fi$i^i oa«'eta<. ^tz^myj^^t 

Q P S K^IJUT^Jt^ 1 6 -Q AM^fj^TixtlcPM^i^x^j 
(i?Ej:< AS KCAmplitude Shift Keying). F S K (Frequ 
ency Shift Keying). P S K (Phase Shift Keying). B 
PSKCBinary Phase Shift Keying). IVI S K (IVIinimum 
Shift Key\ng)m<r>itL<om^(D^my3^^mi'^^<^5{z 

[009 1 ] ^ib{z±m(Dmm(DMm{ztsi^x{t. g<t 
^nSik'^m^^-^D 1 4^3e^:/ \-xm-r<^o{zLfz 
m^iz-Di^xif^^fzt^. :$i%mit^H{zmh>-r. y\^- 
ixmitLX\^mizmm^ti^m^-'^mt<Dmmx2\i^:^ 
hx(*4 e^v hm<om<om^<oti^y h^xm-r^^oizL 

•^m^-^^tJEmizm^m 2 ^m^u-r^ ^ t t^x^^o 
[0 0 9 2] ^h>[z±m(Dmm<oMmizisi^x{t. g<i 

^PDA (Personal Digital Assistant) V:f;u 

=1 > ezL— ^^a)^ife(7)a>£?(7)gfi^i^ffiLN^ct a iz LX 

[0 0 9 3] 

[^BJcOjaS:] ±m<0<^o{z:^%mz^^{£. S^MlS;6^ 

^ CD a n ( c i: fc ^ 11^ :^ xt ^ ^ L T ffi I ^ ^ ck a [ c L f c 

Z<^(Cct: U. ^^il'JL/c^- 
^iHIp^pH-eT^-^^mj^LrilHIt-^-*^:;^^^?^. ;^)^ 

< Lxmm^^^^-^commizjt^cfz^-^mm^nm 
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V X ^ A oit iS ^ f fflssae*! :^ p ^ ^ & ^ o 
[1112] m^mtm(o^mmf&^7skrmwim^^uv<?m 

-So 
fe ^ o 



[mi 1] hiL^-u- h^^fi^ttttfesm-efe 

1 -tr;u^— ^l.lilitvx^A. 2 &ii^m. 3"- 

■■•ii^mis«i. 12. 2 7 ffifflfjgp. 13 mm 

"T—^mmm^s^. 14.31 %ms!>. 1 5 

-^mmm^^. le s<ip°nMti:^a5. 17 s 

fip°pMe^v hffiASB. 1 8 mmgR. 2 1 mjt^w 

mmm^. 19. 22 ffitfegp. 2 5 *ijf»T^- 

2 6 ^^'fb^ij^a?. 2 8 mm^. 2 

SR. 3 2 "T—^mmm^^. 35. 3 6 x>r*> 



[mi] 



[m2] 




X. 



2 SttA 



3 »«ttg£«t 



1 1 -feju^— ^Ktta^H-vxT^A 



[m4] 



K 






0 


R=1/2 


OPSK 


1 


R=1/2 


16-QAIIII 


2 


R=3/4 


16-QAIIII 



10 



D1 



11 



-DIO 



12 D2 



A 



13 {)4 



D3 



19 



-18 



D6 



-17 



"T" 



D7 



-20 



14 



ftlftlf'-^ 













'16 



SI 2 0l««a£«|CDl]Sm 



[m6] 



[)5 



15 



^ D6 



04 ^-nzfccfc^^^b^m:^^ 



:2. 5d| 



dynamic range^ZOdB 



^-20clB ^-17.5c^-15dB ^IZSd^-IOdB J-l.^J-^ 

OOP r oo< I 01P 1 Oil f 100 f 101 1 11Q Mil 

-18.75 -16.25 -13.75 -11.25 -B.75 -8.25 -3.75 -1.25 



-OcC 



@6 se£i,frti3e4€m7-5i 



9 



D15 

1 



21 



D20 



aii^ I 1121 



26 



IJ21 



32 



mm 

PI 7^ ^ 



-31 
30 



D14 



29 



22 



D25 



[)13 



24 

^D24, D26 



2d 



13 Sftk^COH^^^ 



cm 7] 



0.1 



1, 1.1.0. 0.1. o.ao.i. 1.1.1.0 



O 



0.0 



dynamic raneo=20dB 



-2.5dg 



17.0* -6.0dB 
^-20dB ^U.Sc^-ISdB ^12.5dy-1 0cB /-7. $dB/-5<fi 



000 



001 



^-15dB ^12.5dy-10cB J- 
I 010 I 011~ ICQ I 101! I 110 I ni 



2.5cB 



/-OdB 



16-QAH(R=3/4) 



^— K2 



*-K2 



qi.cio ai.ai 



qaai aciao 

O G 



Q1.Q0 ai,Gioqai.i qqio 



1,1,1.0.0.1,0.0,0,1,1,1.1,0 



1,1,1.0 u,ii 
i.i.ao u.ai 



© 0 

i,ai.i 1,0,1,0 

l.aQI UQO 



15 ^m:f5^ 



m 7 ?sF^^tiEii:^ica>igs?s^ 
[ms] 

21 




^7 


^38 






OPSK 


R-1/2 














16-OAM 


ft=l/2 




mm 


^41 








16-QAH 


ft=3/4 




mm 




D18 



19 8 Sf&:^^^|gnffa>[ll$4i^ 



10 



1 O] 



-SP11 




-SP14 



-SP15 



-spie 



-SP17 



T 



-SP3 




-9 -6 -3 
Ec/Nt[dB] 

1 1 o ^^mm 



1 9 s{HaM*^«5ii/T— sisaicjs iifcftimra^jii 
[^11] 




til tf^ hx^-L/-- h 



11 



